Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-068055 
(43)Date of publication of application : 03.03.2000 



(21) Application number : 10-256058 (71)Appiicant : TDK CORP 

(22) Date of filing: 26.08.1998 (72)lnventor : TANABE HIROSHI 

TOKURATOMOJI 
FUKUYU KENGO 
HOTTAAKIHIRO 
KOISHI MASAAKI 
SASAKI TORU 

(54) EVAPORATION SOURCE FOR ORGANIC EL ELEMENT, MANUFACTURING DEVICE 
FOR ORGANIC EL ELEMENT USING THE SAME AND MANUFACTURE THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a evaporation source which is stable over a long time 
using an evaporation source allowing large amount of input of a material, to evenly regulate 
and hold the thickness and constitution of thin films formed, to cope with evaporation at 
relatively low temperature and with a substrate having a relatively large area, and to precisely 
control the mixing ratio and doping amounts at multiple vapor deposition. 
SOLUTION: This evaporation source comprises a body, made of an insulating material and a 
heater formed to make close contact with the outside of the body. Here, when the effective 
contact area of heated parts directly heated by the heater with an input material being defined 
as S cm2, and volume of the input material being defined as V cm3, and an organic EL 
element is manufactured using the evaporation source for the organic EL element for which 
V/S 1 cm. The heated parts are preferably provided to at least the side and the bottom. 
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$ ^tt V ^ I, t - ^ t L , 

V/Sglcm 

[||*3I4 ] raPgf!±<?)4"i:^T'^PgP J: 0 LO <7)^ 

m = mO • (L0/L)2 - cos"!? 
T'^WLlfzt^<7)ii.X'h6 nffi*>'6iilTT'J>l.i«*Sl 

in^5 ] 5 O^g/secJJliT'fc 

X'hhmim. 1 ■^5<r>u'ftii}xrs^mE i.mi-fm^ 

imimTi mmmm\m$}imtK S5%&.hx 
hmim 1 -6 co^ i-mA^co^iSE Lm^mm%m. 
[ft *«8 ] fr^^i(<o**ii. iifE«$ 5 0 w/ 

ra • ktJl±<r)^^t,T-?gjg§ft. O^'hgPt^t-^- 
AJI^^JFMSfl-C 1 - 7 coir ^■i^td}^^m 

[ 9 ] fris t - ^ co?i-i5{i , 5 0 w/ 

m • kUl±c7)iffi^t'ai5nTV^SffSJl8c7)*18E 
(ft 1 0 ] f^E3ll6«**i3 JrtX/t fclih 

mm. 

[ mii^m 1 1 ] if *JB 1 - 9 (7)v ^f=ix*^c7)iii%ai t . 

mm 1 2 ] mmmm^mi. ^«aL^-si:^r 
I. i 3 iii*Ji 1 1 (DWkE Lm'f^Mmm 

a. 

[ ft 1 4 1 iuiesi)ffli#gH . }as®Jffli^ff -5 
=srs cfc ^ izmm^ff o nm 1 1 



[imm 1 6 ] a^±i:^r«iE l^^ ^j^Bg-tsi^n 

if ^ 1 - 1 0 cov ^-f tt*^c7)^3%jgS:fflV \ 

0 izmm^mm 1 6 c^^^e Lmi-<Dmmm. 
mm 1 8 ] mzmmi. mmiff)mimm-th 

t^«€A^MflP-^-2.i»*«16~18<7)V^-ffi 

^^jSS2r-Si:tl.$iJ«Jff^ 1**111 6-1 
9c0V^-m*»O*ISE L3il^<0SatllS. 
[||*Ji2 1 ] 8 0 0"CiUTc7)jSSt-^J|-ri,*ilW 
*!t$:^«-ri.iS«5ll 6~2 0OV^-f^l.*H7)*<iEL« 

[000 1] 

$iti z k X'mmm&-thmmmim^fztm hm 

[0002] 

Mmmmmi^tix^^h. z<r>Mm:mmii. m^m 

^^x-mmbsmm^mimmzm^^h^x . mm^ 
mm-?>i<r>x'hh, wMMi:VFh^mm^^x.i^ti 

tfcO. Appl.Phys.Lett. 68(16), 15 April 19 

[0003] ffi!jiaa,^^«^i- mjk(om\i^9 y^^xx 
^y^^fu. ^ozrfym<^mmi:mmmzi}iix 
Lx. m^w.tii^m< Lfz^mmt^^mA^^ {^mt: 
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[0004] jg^. ffHE L^WlS^^=w^^i^T^^ 

L. ^i^l,Z7)V^^/'jy~)\^W. (A 1 93 ) 

m^i^'thm'f-X'. 1 0 vfrf*c?)«ffit-ic i o o 

i:10000cd/m2 t^i^X-M^M^ii'^^tll^b 

XliB^tiX^^h. 

[0005] ttf* J; 0 . ^r^E L*^ ^ffiffl Lfci^D^nS: 

[0006] mm&mmmm^m^^^- v xn . m 

muKfVX'<7Mm^<DAX!s\m^^tx\>^tz, 
[0007] Mmikxa.i^<-tiz t m-^ i 
■bjf^mMm.x'ii. mMmi>htzmj&m*^M 
<. ^<7ymm:^u-hmmmmx'^)*). ii}^i>m 

izmm^^^mw?:mi-im^izmsh<r>ax him 
mmiz-tib\'^ommitLx\>^tz. ttz. -fe^wan 

'Sr. imffim^iSiS.X'<7)m*i'^-yi-z^^. mm^ifi 

[0 0 0 8] *lSEL^^<OlBK«{i, *Xb!fS!)«(C. 

COS? ^ t# I. i t imi^xmwi'h ^ . 

[0009] 



z.tm^x\ m^ixt:mm(r>w.^'^miii^-i^zm 
^m-thzbi-^mx. Lf^h)mmm^i&mn>m 
m^zhnm^mx\ \mm±%^£Mm<nim.iizmm 

[ 0 0 1 0 ] tf^. ^7E^^B#£7)ji^it^K-t^y/ft 

^mwmizmmm-^j:^ELm'FmM^. rtisr^ 

[0011] 

( 1 ) ~ ( 2 1 ) <7)mmzx *)^^tih, 

( 1 ) w.mmn'h ?>^f^t. z <D:^i^<^nmzmm 

m^^iiX\^^h-ft^:^l. mMt-^izX'OUm 

iam^tiinm^t, ikxmbffitmmmti Sen 

V/S^lcm 
■C'^l.*liSE L^-f 

Ed) ^^mi^m^mMMM. 

{ 3 ) &mzmiiitf.it\mm^th±Mi ( 1 ) 
J± ( 2 ) 0*«E Llgi^ffl^ji. 
( 4 ) BaPa±<7)4"t^T'gSP«I5 i 0 LO ffiMtiziHi 

t-MnsPi *)mmLmtit:i£M<^&^x<r}mm&m 

Sr. 

m = mO • (LO /L ) 2 • c o s''6' 
X']&Ulfz b ^ comXh t n mt)< 6 JilTT-* SUE 

( 1 ) - ( 3 ) iOV^m*>i7):t«E L^^ffl^^jl. 

( 5 ) ft:fc^lga[|g3&« 1 5 Oug/seca±Xhl±m 

( 1) ~ ( 4 ) <D\^i'tif}-<^wkE Lm^mmmi. 

(6) msmxm<omizmMtfis scn^ liLt-cfci. 
±s ( 1 ) ~ ( 5 ) cov^-f it*»<o^E Lmi-mm^ 

(7) #llttffflOfiJfflSS**^. 8 5%aht'*>l.± 

IB (1 ) ~ ( 6 ) co\,\-rtit^tmE Lm=Fmmmi> 

( 8 ) Iirfeill6!l<?)**{i. fifi^i^ 5 0 W/m • kiy 
}^BK$ntV^I>±iE ( 1 ) ~ ( 7 ) <7)V^-m*»cO*^E 
( 9 ) IfriSh-tJ'cOi'l-gBti:. »eW5 OW/m • kl^Jl 

±c7)igi^t-gi>ixT v^sjje ( 8 ) mmE Lm^m 
(10) msmmi:^WiiXx/ytmi\L-^9m<r) 
9g^^#ti.±is ( 8 ) ^Jt{i ( 9 ) mmELmi-m 

[0 0 12] (11) ±IE ( 1 ) ~ (9) cov^-rit*^ 
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(12) iuiEM»^s{i. mmm.ti^~'&t^£h x o 
mmi>±M (11) o*igE L^i'coiB^g. 

(13) msmm^mi. mmm.<r>^^m\mthh 
£(11) tiz\t (12) <r)m>.ELm=F(r>mmw:, 

(14) fnaMffli^giJs. iftsfjw$-ff o7t:«. mm 
m.ti^-^f^j:hi.ot.zmm^'fto}Lti ( 1 1 ) ~ ( i 

(15) mi^^iKi, 8 0 o'c\^xf(7)^m:mm- 
h^mMmtmm^hisi, ( i d ~ (i 4 ) ov^-f 

(16) »K±ti*jSEL3li^^JgJtt-SKIiL. ± 
IE ( 1 ) ~ ( 1 0 ) c^t^-ftL*v?)3l!f6jlt-fflv\ *»ofr 

(17) mmmi. mmimi-^t-thiid km 
ffli-ti.±ie (16) mm Lm^f^mm^. 

(18) MiesiJWi. m^mnm.mm'fhiM 
(16) diTtJi (17) o^riSE i.m=T-(^^-m. 

(19) HfrlfiMMii. ^I6jl«7)b-^{cjiii|,l;cg, 

^7tiim:?jSr*fjffli-ri.±iB ( 1 6 ) ~ ( 1 8) <r>\,^irti 

(20) liriBMWi. ^^(nmmm^'^rit:^. 
mmmm-%t'thmm'\xom (i 6 ) - (i 

(21) 80 0X:filTc?)^«T'^?8-rS*«*}1sf^^ 
«-t^±i5 ( 1 6 ) ~ ( 2 0 ) c7)V^-fii*><7)*J8E Lig 

[00 13] 

SiA#^<7)^JI^Vctf ttTtfcli. V/S^lcm 

[0014] mmmm^mab ^^o-eco^'i-gstc 

O^HlSt-t'l.i . S^l'- ^^0SJffll^^»;E•t 

[00 15] t-;5'(Cj;0ltt»jDf?ftSill>apaftSPt«S. 



Jl^Vctf tU^i:^. V/SJJlcnJ^UT. »{C0. 2 
~0. 9ciii, ?^>{c{i:0. 4-0. 8cmSffit-S)l.;t 

(ii octf liLh, #(c2 o~i 0 ocii3 <r>mmtimt t 

v^. il^?!5tt:|!iA^ffi**ti|5t<^*{i. a«. H^jfi* 

mti5.X'(r>-mm>,zxhm^'^. m'mMm^zx^w^(r> 

ffififc i 0 ?fl«ftT*^'4 t^tzify, Zix^imo ^(r>mk 

mi^i^iZimt-i-hii^i^x'ihh. 
[0016] m^n^w<^mimmi. 5 ow/m ■ ku 

±, fftL<<i7 5W/ii-ld:jLh, iO»iL<lilO 
0 W/m • kJJLh. !»t 1 2 5 W/d ■ kfiLhffcl. . ^c?) 

3 0 0W/B-kffiST'*>l., 

(PBN : yNMD^'fT'f -y^^^^yi-^ h7^Y)t^ 

mL\\ ^<nmmm.i\L'!t^'^m\icvDmm\zxm 

m^m (XRD) wizxmmm<7)mm^hmmth 

zhii^x'^h. tKchh. m^mmitt^^mmt. xr 

D*»/i){i. 7^*-^8BNJS^:^ffico3^t-s [0 0 
2 ] iBl^-^'*J«ltf}$ii, -!-o5S«{i [10 0]. [1 
0 1]. [102], [001] ^<O#fflJ;0«i:l>*HC 

tiK z<Dit^iikm&tf*ti§''m^tX\^Xiji:\>\ 

[0017] mm^mi. ^<r>mizh-:?f3iimm 
^^tlx^^^. z<Dh-m. m^mmhmzmm 
fSL^tLi t (^X'fitnimzm^^tii t <oTii^ri^*<. 
mm. y^vrA Y%mk^mwm-^v^^zm.Lti 

(PG) im\^^ztmti\\ mm^yyr^h 

\iCVDmmzJ:*)B&i-lZti}iX'^l. CVDffi^ 

[0018] 9\-mzmmM^tih\i-^ii, 'ytc< t 
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y yi^mizmmmnmi-h(r>m±xi ?>tmz. 

TmMi.m±t^zbt^X'th. 
[0019] h-^'co^fit L-ca, mmi<D±t $ 
mtmmn. m^mmz3:rm:m^j:m 
mmtinix^^tK mn. &xmtibtxii5o^5 

cow gJSt'fc-l.. :i<0t^cr)h-^(7)M-&-!k^'^ti>) 
ff)S.mi. 3~3 0 0 0Q^T'ftS. 

[00 2 0] ttz. h~9a)9mi>zhm^mm5ow/ 

mt^tmmtiikmz. h^'}fi)*(^(7ymmi)^m 

btci, ^<^^<r)mL\.mmtLx. ±mm. # 

[0021] W6m.<Diz% § t U-C«4. i^XTA^*£7) 

ms:±%^\,zm.-tix\il\^tiK ¥imm^<r)l-ylS<r)^ 
5-1 OOmmg^. !«p{C2 0~10 0 

■m, J'hS (its) \,±:.fnzy'yyi;<7>±%^^<r>3 

0-7 Ohm. !Wft4 0-6 Om^t\itfzm.Wfet L 

i;^:. ^$(45-2 OOmm. !Rf(C5- 1 0 OmmgJS 
t*!., -!-cO^JI«. ji'^. 0. 3-5. Owm&X'h 
htK JHSSitt. fSfefiSHtS-^irrSi:. 0. 5-2iiiin 

ws.mtL\\ tfz. wmnzmAts^w^mm 

KLt, !|t{:2 0-8 0ci»2 niS.. mmi.X'Sk^\i2 0m 

^XT. #c;5-i 5mmM.X'hh, ttz. mwMm.mz 
m:iiLfz%m^i^thm^t,z{i. rmwrnusc^^ 

ULh. !|*fc8-4 0cii2 mK. tf^BfgAgli${J2 0 Oram 
KIT. 2 0 - 1 0 0 omgjgt'*) I. . 

[0022] mmmzi&x^m^j:Mm(r)m.±^^t lx 

«4, ll^?K<OJ^^tJ:i3M^:-S.3!>5. aSl Octf 
±, 1*t2 0-1 0 0cm3 SJ^T'*!.. 

[0023] *^BBcoll^ji^fflV>t#^>fiS*<Stt^:[ 
oik^'c^^Jgfi. ffiL<Ji2 0 0xtg/secjy±. # 
fc: 2 5 0 — 5 0 0 //g/secTj)!) . 

[0024] H^iSi: Lri4, ®ia««S$riEIIC^^ 

< . MAiuzniiiX't h^b, (^immi\,zn^x't 
um<r)wmtmtiX'^h^t. L*^<7)#« 



(Knudsen Cell : \;Xf\^^lVtnJlf.^^ifihi>) SrSF^ 

ut.zm'&'n^uui^th'^ivx-hh. ^un<nmm. 
dh.w.^tif^7)(~9bLx. 'm.\:&u<r>±.\,z±-jim> 

mm(r>%mi. o-y^coifeil^Sr^rU-CfcO. cosn 

e<mx'i&.u^tih, zzx\ nmtii'^'L^mk^m 

mO l,zm-liiM<^imX'cr>m%mmm^. m = mO • 
cosndXjiUltzb^<7)mX'if}^. d/tii^s^< 

mm>t=o<Dm-^. n=ifc^>9, mD^(r>±iz± 

tfflSL, ^y^^S^r (Langmuir) HlgtWfixS. 
c:c7)J:a=Sr, nfflttfti, »^L<{±6mT, !Nft3 

[ 0 0 2 5 ] iiT^v:. HfriB^i&jicogBPa5co+'ii>t . mm. 
(Ti'i't^b mmtzn ixso' tiT-c^o 

t20° i:j.±b^j:him. mzSO' i:JTX'h'>X30 
" mLb^j:h{iLmizm.m:th:ib*mtU\ Z<DXo 

iz. mm<7ymiibijm-hmm^'€ozb{zx*). :^T-y 
r^j^-v-'jifimb*j:'o . (^-zk^Amfii, 

SrS? <}: 9 'J -^'««g<^^^|S6 

±T'#I.. iit. I TO 

^bmUmm^'t^b^mJmtl^. mlES«ffl{c«LT 
6 0' SriaxSi;, ;?.T7r;*>N'-^->'tt*%TL. 

>5rl.t?*v\ m--!rrmi^-^Z'fhfz»>\i.. wm^bm 

Wibmmibhii:^mh<DX\ ij^k-h*%TL 

•C ^ . 2 0 • J; O^hS v^J: . liJJ^^Iij&q^^ 

-btc^. i^-iV.<Dfzi^l,z\,i^<r)n^cr)mm,±.X'mL 
bmm.b(^Wmim-t:ibb^£h<r>X\ mSif^itL 

xmmx'^£<^j:h, 

[ 0 0 2 6 ] »«[S'*¥Mtci*trffiJtT J: 

X'hi>, tfz. mm^zMi-^mwi'm<^nmi±^f& 

[002 7] «Si:^jIt**»jSt-rrf^*& 
Idi . m.mmtzi^-lz^i}(^htim< =& o ;t "9 . 

mmbm%mb(7)^^ii\^cr,mm. -^tm^ 
mcomD^<^^'0'i)^^-tt7i<¥mb . micrt'p'L^ifi^ 

^j^liKtt-iTJgE^iOl. 0-3. OfS, mzl. 5- 

2. 5<g(offiatciEs-ri.. ^^«±. iM^mm-h 
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[0028] *%mr>m^mm\^i ^uzx^.m^ 
I.. 

[0029] :^^B^m%mi±. MtL< (iJ^Hartf) 

mz. wmm(^io^j:mx'com 

M^f^tiio- u yymim\'^x^m^mti ^ t tK- 

[0030] i^m:^ t ixii. m^<^mimmi^ 
it^tu\ z<7)Xd^j:i%m^'x<m&mmtixii. » 

tKiiO. 0 1 5W/n-lcUU:. J:0ff*t<{i0. 

0 2 5 W/m • km±, mzO. 15 W/m • kJ^Xht'S) 
>Ic7)J:d^<^in;ifXtL-C{i. He. Ne, Ar^ 

fLf>{i2ajJUi?:fI^trfflV^TtJ:<, -ewlSgcOiS-^ 

[0031] }^ffl;y;^oss»t t-cti, mmicrmmm 
0 ooscam&x'hh, maicommt ixit. ^izmm 

as, ±mx'^i. 

[0032] mz. :^m<r)wm<r>x 'OM^m^^m^ 

(7)igio«B!iM^/T^L/iTffi0 (A) , njiX/mmA- 
A' ^ffl (B) T'*!.. latciiv^r, mm.2oii. 

7yyi^2lb. fflgP22h, JSgP23i:$^rL. 
aii*f*:2 5cOSHWit-:J' 2 4*iPG^t:fflV^T0f^ 

mm^zi,mm^^i¥2 5 1 i5Hs<^ttfit j; o^Ji2 

6**J8^SitTv^4. h-:J'2 4lill3i^J<0<J:o 
t^%!t4!icoB#^|58±'5rfc'<^^a6fc:7 5y>''2 1 izi>m 
&^tiX\^h. 

[0 0 3 3] irfc. 0+, J'hSSre, f^SSrcl, 

[ 0 0 3 4 ] E2{±, *^HBO|g^ji<om2<Offlj£0iJSr 



^^L/^TOS ( A ) , J;yMMB - B ' ^mi ( B ) 
Xhl. Eltfcv^-r, Il5%j!53 0«i. 7yy=J3lt. 
m32b. ^33b. ??{tjai34i:^*t. ^16® 

3 5 oj^fflt^ii t - 3 4 *5 p G^^ffl V ^rmsco 

y^°;r-y{Cfg(^t$^^■C^'^5. ^tt. w<:Oh-:J'3 4<7) 

igBB{:i>^i6M**3 st^mmw^zx *}mm3 e 
tm!^^tix\'^h. tfz. h—p34iim^m(7)Xoiz 

[0035] ^^M(o^m Lm'fmm&w.ii. ±is 

mDmrn^nomm^mb^^L. mmm^mi. m 
nmmmmiii^W)^i^(7Mmizx 'omsmmmm 

iffoijCOX'hh. 

[0036] ia+. ?[^^e, f^Ifl^d, mi 

f. mmm&xm^i8bvxmtx\^h. 
[0037] mMmmmta^^b txa. m.±.izm 

zcom^(m^wmm.itb t-ce!ai-ri.#ffi^ri:*i 

[0038] wemm\i!,^mzi. m&,^titimmm 

w.<mmi. mm^mz^ti:>tii,. mm^m±. mm 

ti-^b^j:ixoizmmimmh. 

XT^Aizfi LXim(Di&mb^j:h i o izmm LXiiX 

ioo39]mm^ti&mu^m<r>mm^-hbi 
xii. wi$titMmifi>zxK)m^j:hii^. ^ELm 
=F(r>-^mm^^b'X'ii. jiffl:. m%m<nwia^<^M±(o 

m^^lzW^i-^i3.MX\ 0. 0 5-0. 6nni/sec 
.miiZO. 1-0. 5nn/sec , S^UiO. 3- 
0. Snm/sec <^)IEHTJ)I>. ^ffc, ;^X^$^iB^^K- 

Hf, h«f4Ji*X 0.1-1 0%iOlEH 

[0040] BM^timM^mb IXli. *«E LS 

^mimmx'htii,fmzm^^tiihcr>x'i,i^j:^^tiK 

m 0 OiCIilT, Itl: 5 0 O-CJ^T^Ot C7)*»#i LV^. 
-?-OTIl(i#tR8^§ix|,tc^-CJi'5rv^*i\ aS, 15 
0 'OMmXfih . ^ (?) ct a ^rll««*4 i: LT !^t;:iif ^ L 

iiOJ:o^r*«iMfiJi, mmm§LX'^m^ti. L 
MA»^rF-t:y/A^-^*co^HJ:0, *^ 
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f4c(R0M, RAMW) ±mmr)i'duxj^wiizxo 
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[0043] mi(D^^ § i!|tlclSS$iiS t,<^-C{l>5: 
^ ^ L < 2 0 0-700 

nun, mz4: 0 0~7 0 Omn^mi-t 
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2 0 0 m&±COmmX'i^-^j:fm^mm Z. t ifiX't 

mwLm^m<r>mm&minmzmm'r^ ztizx^ 
m$mh-^miz^j:?>, -^t'o. ikmwMm^'^<^ 
m^j:hmm±izws.L. :iixh<mmm.mjm^z- 
^<7>mzmmtt ^ t tct o . zmmmx-mM-^m 

[ 0 0 4 4 ] ixtc. mi:^m\^-^-^±MmMmm\^tz 

[ 0 0 4 5 ] 113 «±. w^m.<m 1 <r>mm\i:^^m 
^mmx'ht, m.zii\ ^x . ^fgajowaE L*i^ 

mt. zmm^^ei<zi.m\mtihyL-'^mm 
t^*^!.. tfz. jmm2i,z\,i. ^<^9vwiu^i.zm 

as2r«^^^^t-sffls-ty^f-4 2:*■rl>. n^iiiK^sai 



^J--4fcj:>)eia}UciaJKr-^'S-it{c, ^ll5S(7)ia 
(IS^?flS) t-^'«ji7 
CIO. h-^'l:iS7{i. t-:?3t«M$ 

ti. 'm^j:mti:%^fzif)(7)m^,^j:\^imtlimX't 

^Xdl,z^S'>X\i^&, 

[0046] icoJ;-5^:S*fflf!)cc?)gS{:fc^r^r. 04 

tJ: Om^cTXi (g^^) t^j:itx-m^m2^im 
S-tir. ^%i®£7)}ajeT{±ll^JcoJ:dti±#-ri.. 
[ 0 0 4 7 ] il^i!S<?)aSS*«<7)ffit'S«L 

fzA^izm-thb. mm^mii. mmmmimmm 

mii. -i^mm^m si<7)mmi3'h. m^mmm^ 
m%i^im:o^zm.m. t~:^mm7immi-i. zti 
izx^. mmimRii$^iz±^u m^<7)m^m.ti'^ 

tztz^x-mmsM^mm-tizkizxy) . iLh±m 
mim<^j:itmz. ^'m&<r)f^y^yyM^^. 

[0 048] =5r*>. nn^fc^KSfcJi. mmm± 

<7)'^^-y^-ii. mmm.m^mmmzmt . m.m<r) 
y ^-iimmm^m<^mimibmzm»tx e 
izitz. ztiizx*). mmmmmmm^ifzmx 
m±tzi&mn ozt ifix-^ , m>xmm<7)m^ ■ 

[0 04 9] ZZX\ @4<7)iaKS!WT{wt5{t5®ffiW 

<7)^mmx\ mz^mmmmmiz^m^mx 

hh. Z<r)SioiiZ. W^<r)imi:mmmb'fhZh 
x\ y-=Jf y^ii^mz'^ ozb m-t h , 
[ 0 0 5 0 ] ^^f. m.mm^m aii. ±fE$ijsp^ 
a6co-a5 u^-Y. hh\Ai^/yv) bLxmm-h 

io\,zLXiii\^L. muz^-thi.o'iZLX^iSi 

<^bLxmmttbii\.\ mmm^ma-ii. mm 
m^mmz^ut i {.(ox-htamizm^^ti^ i^coxa 

MtiL P I D (proportional integral deri 
vative) mmH^trmmtfz. ^'n-K-^XT (T-^n 

Ti^^/mm . h&\'^iztiimmLtzmw7/u 

::fVXJ^mi:m^^hbX\\ 
[ 0 0 5 1 ] ?UJS-fey-!?--{±. i^»IcOiaffi-b>'-9- 

~<^'pi)^i^iifim:i,eot:m'SMmtxmm-ttnii\,\ 
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I. 

[0052] m5ii:^mB<r)^^m<^m2c^m^mi 

^£m.m^zxm^m&commt:nozbx\ m4cr) 
ct 0 ^j:mmx'^]^i-simt(r)h?> . ^mmmx'<7)j^ 

(Dtmmx'ii. ±mm4 <7^m^b mmiz vx-Si&mm 
pmcoiSLmztxtamth. K^ttizhii^ 

[0053] <x^n\ mm^meitMmm^m aSr 
ifLx^i^iztmr^idiK mm^jmm^mmL. ^ 
^M&m^(7)m (isfeffi) t^j:ixii>zmmmmm 
6a (Mms.^(^BM) mmti, tti. mMtm 
mzii±iibmm^j:-mco>-A^y^-imf. mm^j: 
mm'if'^x\>^i . z(/)Xoiz. mmm2<r>m.-i)m^ 
(o^AmzmLtiuti>. m.mm^dYLxmmm&i:mm 
■thzbizj:*). ^ i^izmmm&±h±ifm<r>^^y^ 

m-fh:ibtiK'%h. 

[0 0 54] ^rfc. m5\,zmmmf^\>zii\^x . m 

^<DfS.fmmizmifzmzmm^^-^izu-^j;: ^ 
mMmmob. mm.&i-^^z^-^^b-imm^£ 

ttt. mt\i. mf^iz^-i-io^ium^ifimbti: 

[0055] m6\i^%^m^^&m.<r>^3ffim^mi 

wmmzm-h t xammmmR t:&m l^** ^>jas 

xm^\i~f^7mmi-tij^izmmixmwL 

b txu. ±ieii4 b mmizixm.mm^ff 3 « 
^tx, mmm.m^<r)m(B) izmuz^k. ^tii: 
tmi-mm^nmizii. mmm^m ai^-ffti 

[0056] :^%^mmm.^m^^tzmm-H^<<z-?\^xm 

[0057] JJLhiOJ: 0 {C. ^i^W'mm&mmziti 

^o:ib-tfiX'%. Li]-^\>^^Ltzmm=i&.mmizi,y) . 

mkmrnmrnx-n ^zb imttch ^*^-=&rM«^ 



mmz-^m:hh. ttc. 27c^v>t^7c^4rtfccj: 

mn^hzbt^T^. mmmm^zn^^x hmmt 

[0058] ^fSa^^^Mt J; Ofi^SfiS^tiE L« 

mmmmmif(^itif)K m^<r)Xoizmmmmm 
(r>fm^^m^j:i>(nbth±X'h^^mii^X'h o 

<7)mmzm^xhx\K 

[0059] i om^^tii^mm^i. jkco i 
o^i)<^X'hh. 

[0060] mMut^^m^^^-thit^x'iih 

it. 3-26469 2^&$8(ClS^$ 

y. xi'Uj\^?hmm<7)it^i)-i^mmtLh'j'-^<b 

h) r;WSr.'>x.^<?)8-'5fy';/-;l''5:viL^-<Di^ 

np^t-y, i2-yi'a^uyymmm^i^mif(>ti 
$ «ra¥8 - 1 2 6 0 (#P¥6 

-1 1 05 69-^) CIB«07x-;l'T>'b5-tyi^^ 
m'f-a- 12 9 6 9^^>« (!»Si¥6 - 1 1 4 4 

5 6#) {cfE«i?)-f h9rU-;t/X7^:^^f*^SrfflV^ 

[0061 ] Clco j: d =5:^3e»«ti-f ixi*T'%3K*^^ 

<7)^*»fiO. 01-10wt%, §f>C{i0. l-5wt 
XX'hi>ZbmtU\ t^:^ymnbs&i^^h^x^ 
mi-hibizx-^x. TtixmM<7mm.^mt^^it 

^"^hZbtK't. ^mmzWnttz^^^miz^xt 
bbi^iz. Si^co^3t^*^^tt**i*l±-t I , 

[006 2] Tt^xh^Mbixii. ^/vy^hm^t^ 
^:miiL=Fb-tirj\^i-'yi^miimtL\,\ z<r>xo 

tj:T/\^i-'yj^m¥bLXii. #^8036 3-2 64 6 9 
2-f. #B3¥3-25 5 190-f, 1^^5-7073 
3^. #P¥5-2 5885 9-t, !WfM¥6-21 58 

7 4^mizm^^tix\'^&i,cD^mifi:ib iK-^ h . 
[ 0 0 6 3 ] BrfrWt^Ji. if, hux (8-=3f-yyy 
9h) r/i'S-'>i^. b'x (8-dfy>jy9h) v^^^^ 

i^<^A. fx e^yy { f } -8-df/'J/5h) s 
iS. b'X (2-;<^/l'-8-^y 'jy5h) T/PS-'? 
A:i-drxh\ hUX (8-dryU/5h) -f >'">''>A. 
fUX (5-;<f-;l--8-dfyyy9h) r;l'5-:^'> 
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5. 7-i/'^n;l/-8-=Jf 

(II) - fx (s-hh'Ddfv-s-dfyu-;^) ^ 
[0 0 64] tfz, s-^/'jy->v^^^^i^<Dmmi^ 

s-dr/yy^h) (7xy7h) r;t'5-'>A(iii) 
. fc'x (2-p<^;k-8-^yuy9b) (^;^^- 

;?PV5h) 7JV^-^MIU) . h'X {2-;<^y^- 

(III) , t';:?, ( 2-^^/i'-8-=3fy'jy7h) (^-^ 
-^l^Y^h) r;l'S-'>A(III) , h'X (2-;^^;U 
-8-^y'jy^b) (:t;l'h-7x::^;Pyxy5h) 

r/i'Sn'^Adii) . h'x (2-^^;i'-8-^y'jy 

5b) (yr^-^i-zi'^xy^b) r;i/5-'>A(ii 

I) . t'j:?. (2-y^/w-8-^y'jy9h) u^"^- 

7x-;l.7xy9h) r/PS-i^i^dll) . h'X(2- 

y^/i--8-dry uy^b) (2, 3-i^'yf-/i^7xy 
5h) r;P5-'>i^(iii) , t';?. (2-y^;u-8-^ 
yyy^h) (2. 6-i^y^;W7xy5h) r/k$- 

f;MlU) , t';^ (2-;'<^/l'-8-^y';y5N) 

(3, 4-i^'yf-/i-yxy5b) T;PS-'>A(iii) , 
h'x (2-y^;u-8-^yuy7h) (3. s-i^^y 
i-juyxj^h) r/PS-'^Adii) , t*;z. (2-y^ 
;k-8-^yuy5h) (3. s-y-tert-rf-ywy 

xy5h) r;L'5-'!7A(III) , fx ( 2-yf-;l— 8 

-^yjy^h) (2. 6-i^"7x:^;P7xy9h) r 
/i.s:i>>A(iii) , fx (2-yf-;i'-8-*yuy7 
h) (2. 4, 6-Mi7x-;Pyxy7h) r;W5- 
■^Adii) , fx (2-yf-/i^-8-^y';y7h) 
(2, 3. 6-M;y^/i/7xy5h) r/i^5-'>Ad 

II) . fx ( 2-y^;i'-8-dfyuy5h) (2, 

3, 5, 6-Tb7y^;l^7xy5h-) r/l'5-'>Ad 

II) . fx (2-yf-y^-8-^yuy7h) (l-:^ 

7b5h) r;P5::^'>A(III) . f X ( 2 -^f-;l'-8 

-^yjy^h) (2-:^7^7^) r;i'5-'>Aai 
I) , fx (2, 4-j^'y^/p-8-^yuy7b) 
(^^i-h-^xr^/pyxy^h) T;i'S-'>A(iii) . 
fx (2, 4-i^'yf-;p-s-^yuy5N) (>'n*7- 

7x-/l'7xy9b) r>L'S-'>A(III) ,fX(2, 

4-i^yf-/i'-8-^y'jy7h) (yrJ'-^x-yuy 

xy^h) r;l-S-.57AdII) . fx (2, 4->'V^ 

yw-8-^yijy9h) (3, 5-i^'y^/i-7xy5 

h) r;I^s:i'>AdII) , fx (2. 4->''yf-;P-8 
-^yyy^h) (3. S-i^'-tert-yf-zW^xy? 
h) r;P5-'7A(iii) , fx (2-y^;w-4-x^ 
/^-8-dry'Jy7^) (>'N-5-iJ'i'^/5b) r/i^s- 



->A(II1) . fx (2-y^>'W-4-y h^i^-8-^ 
yyy^h) (-'•«5-7x-;i/7xy5h) r;i'5-'> 
Adii) s fx (2-yf-;i'-5-xry-8-dry<j 
y^h) (5j-;i.f-^^^/5h) r;W$-'>A(lll) , 
fx (2-y^;i'-6-Mi7/P:toyf-/i/-8-^y 
'jy^h) (2— r;i^5-'>Adii) 

Si's o 

[006 5] ^C7)J5*\ fx (2-y^>l^-8-dfyU 

y^h) r;t-5-'>Adii) -//-^^y-fx (2- 
>{^;i^-8-dry'jy5h) r/u5-'>Adii) . fx 

(2, A-i^^i-ii-a-^/^j y^h) r)VSi=.^A 

dll) -ju-;t^y-fX (2. 4-i^^i-JU-8-^ 

yyy^h) r/P5-^A(iii) . fx (4-x^/u- 
2-yf-/i^-8-=3{-y uy^h) r/kS-'^AOii) - 
xx-*^y-fx (4-x^;>-2-yf-;P-8-^y 
yy^b) ryk5-'>Adii) . fx (2-^^;w-4 
-y h^x^yyy^b) r/ws-'^Adii) -/i-^r 
dfv-fx (2-y-^;i'-4-y b^i^^yyy^b) 
r/i^^ri'^Adii) . fx ( 5-i^ry-2-y^;^- 
8-#y'Jy9^) r;i/5-'?Adii) -/t-jf^y- 
fx (5-i/Ty-2-y^;i--8-^yuy5h) r 

;l^5-'>A(III) . \:X {2-yi-)l'-5-h^Jy)i^:^ 

oy^/w-8-^yuy7N) r/i/S-i^Adii) -xi 
-jf^y- f X ( 2 5 - m; 7;W:tay f-;P 
-S-^yUy^h) T;P5-'>AdII) ^T-fto-Ct 

[0066] :i<7)m^t^x hmjitt Lxii. «ra¥8 
- 1 2 6 0 o^m imm^e - 1 1 o 5 6 9-^) i^ib 

ac7)7x-;Ury h7-fe>'^#:^1tra¥8- 1 2 9 6 
9^^ffi (#MT6 - 1 1 4 4 5 6^) tietliOx h 7 

[0067] mMum'FW^WfMm^mhtzi^i^x'h 
•:.TtJ:<, cioio^J^^JiMJx (8-^yuy7 

[0068] m^iixmm&ffyit^^b ixa. ^y u 
yimw. ^ibt:j±8-^yyy-;i^^v^L^<7)ii^f*: 

^iEfi^^i:-tl.^Sm, ^f^h'JX (8-dfyuy5 

ry-/wxxyiS^iftS:fflv^S(7)t,ift Li^. 

[0069] *-/W±Al^iS^ffl«0^k^fc LTIi, 9S 

[0070] m-^W^h Lt {1. ffitt»M^<7)?^!I« 

**»^L<, Li, Na. Mg. La, C 

e, Ca, Sr, Ba, AK Ag, In, Sn, Z 
n, Z rl?co^S7cll**, *^t^i$€ttS:l^>l±$■^^:& 
jts^tc-5-ixf>5r#tf2Ei)-, 3lS^£7>^^^Jfflv^-?.i 
fc*s»iLV^. -^^tL-CJi, f!l;t.<fAg • Mg (A 
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g : 0. l~5 0at%) ,Al-Li(Li:0. 01 
~14at%). I n • Mg (Mg : 5 0~80at%) . 
Al • Ca (Ca : 0. 0 l~2 0at%) mmtl 

[0071] ^i^aATOi^is<^j?${is 

WfTx.i-&xk<7)m$b-rtiim<, o. inwai.. 

iimzmmi±^\'^iK m^mmii i ~5 o onms-t-t 

[0072] ftSJifc L?{i, ^mm. s i 0,^0 
[0073] mmmcDEMtm l < ii 1 x 1 0-8- 1 
{f 1 0 o~ 1 4 0 o*c. ^mmx'hixii 1 0 o~ 5 0 
[0074] *fgBj*ffit«jt^ni.*iSE m^m^f- 

i^L. ■^i^izm±mtixmmmmi^th. 
t^-/umxmmM. miriixmmm. ummmmirm 

[0075] *-/^aAmffili, mnm.mi}^^^^t 

ft-Yyi/'^A). I ZO (ffiiSF-7m'f>'x'> 
A) , ZnO. SnOj. I n203WW^>fLS*^ 
$FtL<«SITO (^H-7m-<>'i^''>A) , IZO 

1 112 03 1 s n o k m^mkm^X'^^ht^. 

[0076] *-;PaASffi«±. Wm^m. ji«3 
5 0-8 0 Onm, !»(C«^7t3felCj>^f 1. 3^35^**^5 0 
%^XiL. L<{i6 0%iyjis $^>{:8 0%Jil 

±, !^t;9 0%m±t'35l.^i:**»iLv^. ii^. IBt 
3KJi*-;V'aASffi?:jlo'C]R'5aJSiiS^», 'e<7)® 

m:m=?-iL Lx-m^j:mmf%^titi:< ^j:hmm 
n 0 i\i-tmi<±ma±.x%tnfx v ^ 

[0077] *-yPaAmfficoJ¥$«, ^-vl'-aAS-H- 



0~5 0 0nm. § <c>fc«i5 0~3 0 0niaC7)liH**^fft U 

c\ ^cr)±mitmzBmii^j:\^iK ht^m^'^b 
mm.'^t^-iimmm. mmffij^x-mmm^. 

[0078] Z^^^-JV^AMMMliMM^^zX-^X 
^b¥mU\ 

[0079] Lm'Fm^mLfzmz. S i O 

m<7^^mmim\>^t:u^t:m^txhj:\>\ « 
mmimmx'hT-mmx'h^x j; < , tsMMcoif ? a 

5 0~ 1 2 0 OnnSSfc^S, «SJIU±. BuE<?)RJtBtt 
[0080] ;l'^-)g!^3Ktt!a«**tf 

^mm. t>hummi¥mmm^^xm:&^ziy 
[0081] **iE Lm^ii. mm)^^vv^m)W 

^ti. 3£8gffii!rtSCl:tT'#5. WBP«E{±, MS. 
2~3 0V gffit'A-g). 
[0082 ] 

[HffiM] mzm^mt:mi^. :^mm ommzm 
<m^m 1 >m.m bix. mi {n^j^-rj; -5 KemmcoK 

AM5/P«tfl!cMLTh-^'tL, §<i>{c:-e<0±tCPB 
N^C VDffitJ: LT»^l3gSt L^:t> 

c^S-fflSLJt. fc-^'Ofigti. ^fLmo-f yr/PK 
J: 0 . 0 1 i?t(ill2 tc^-TJ; o ^Jg«fc L , Clfilih 

-:^m^(r>Mzm&irzi><r). m^hi^^i^tumz 
[0083] n^iit:m^miryy'/v<7)^ nffl, 

s. iixv^m±mi^-h (m^myrfum ■. a i 

qa ) js*&«iKs^-r. 

[0 084] tfz. nhti-/^K-^iU^^yy'/\,im 

[0085] 

[*i] 
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S 1 



No. 


(mm) 


(mm) 


^Pl3S 




S:(cm*) 


V 

(cm*) 


1 


10 


60 


28,3 


3 


47.1 


28.3 


2 


10 


40 


9.4 


4 


28.3 


9.4 


3 


50 


«) 


9.4 


4 


103.7 


47.1 




10 


20 


3.1 


5 


6.3 


3.1* 


Ydm 


60 


20 


3.1 


5 


34.6 


15.7 




10 


60 


28.3 


3 


18.8 


28.3 


mA 


50 


60 


28.3 


3 


122.6 


141.4 



[ 0 0 8 6 ] « 1 *^^>Hg^>A-^ j; -5 (C, ^%^Myr)V 
[0087] <||« 2 >±iMCT 1 coS^S5: ±12 

mm^ Lx^i h m^mztx-mrthtx-mm^ 

^rfe, :J'7y>'«DH-r*«il*«%k^rl.J:d 
[0088] ^cojg*. iti^-f yryl^comiSSrfflv^it 

[0089] 



v/s 


m 




(mm) 


<%) 


0.6 


300 


28.3 




90 


0.38 


200 


9.4 


20 


96 


0.45 


200 


9.4 


20 


95 


0.49 


100* 






80* 


0.45 


100* 






90 


1.50* 


150 






60(» 


1.16* 


160 


28.3 




60* 



[0 09 0] ii^^, ^7n.««B#(0irt^Jt^l^-h'y^M 

[01 ] -4^^m<^m^m.<^mi<r>m^mi7F:t^mm 
(A) , axtmmm (b) tJ)S. 

(A) , JjiVlifflia (B) -C-J)!., 

[SB ] :^m<^Wi(DmumMmb(omi^i^uc 
^msi^X'hi, 

[04 ] ^wM(rmw(om 1 (^ffifKWT'co^tfisojss 

[05 ] ^^<mm<7)m2<^mm\T(^mmm.(Dm. 

mmtm^m.mmmm^s itzVyyx'^^. 
[06 ] ^^m(rmm(om3<Dm&mx'<^mmM(r,m. 

1 m. 

3 h-:? 

6 mmm 

6 a SlSil>J»¥m 

7 t-rJ'^jlS 
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me] 
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i*N 



m]^«84'ifeEH*«-TB13#l-^ 
«jRiB+*IEH*li-Tei3#l# 



(72)^BM ^ 

F^'-A(##) 3K007 ABOO AB18 BBOO BB06 CAOl 
CA02 CA05 CBOl DAOO DB03 
EBOO FAOl 



